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DETAILED ACTION 

Priority 

Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 119(a)-(d). 

Information Disclosure Statement 

The information disclosure statements (IDS) submitted on 6/24/04, 1/31/06, 
and 6/30/06 were considered and made of record by the examiner. 

Drawings 

The drawings are objected to because, in Figure 6, the arrow between 
the transmit antenna diversity decoder (reference 103) and the speed 
estimation/transmit antenna diversity determination (reference 1 10) should be 
pointing from the determination unit to the decoder, not the other way. 
Corrected drawing sheets in compliance with 37 CFR 1 .1 21 (d) are required in 
reply to the Office action to ovoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is 
being amended. The figure or figure number of an amended drawing should 
not be labeled as "amended." If a drawing figure is to be canceled, the 
appropriate figure must be removed from the replacement sheet, and where 
necessary, the remaining figures must be renumbered and appropriate changes 
mode to the brief description of the several views of the drawings for 
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consistency. Additional replacennent sheets nnay be necessary to show the 
renunnbering of the remaining figures. Each drawing sheet submitted after the 
filing date of an application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1 .1 21 (d). If the 
changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Claim Objections 

Claims 7 and 15 are objected to because of the following informalities: 
the description of the summer/summing implies that all of the weighted channel 
signals are being summed together, when in fact Figure 4 shows that the 
channel signals ore summed with a corresponding pilot signal individually. 
Appropriate correction is required. 

Claim Reiections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject nnatter 
sought to be patented and the prior art are such that the subject matter as a whole would 
have been obvious at the time the invention was made to a person having ordinary skill in the 
art to which said subject matter pertains. Patentability shall not be negatived by the manner 
in which the invention was made. 

This application currently names joint inventors. In considering 
patentability of the claims under 35 U.S.C. 103(a), the examiner presumes that 
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the subject matter of the various claims was commonly owned at the time any 
inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a 
later invention was made in order for the examiner to consider the applicability 
of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 
U.S.C. 103(a). 

Claims 1-13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US Patent 6892059 (Kim et al.) in view of US Patent Application Publication 
2002/0009156 (Hottinen et al.). 

As to claims 1 and 9, Kim teaches a transmit antenna diversity system 
which involves communication between a mobile station, or user equipment, 
and a base station, or Node B, which includes several antennas (Fig. 1 ). The 
mobile station measures the changed amount per unit time of the phase 
difference between the received signals from the multiple transmitting antennas 
at the base station (Fig. 2, reference 200; Col. 3, lines 26-32, 40-47, and 56-61). 
The calculation of the phase difference between the received signals of 
transmitting antennas is an estimation of the channel response. The calculation 
of the changed amount per unit time of this difference is an estimation of a 
variation speed of the channel response. Next, Kim teaches transmitting the 
results of the variation speed measurement as feedback information to the base 
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station for adjusting transmitting antenna diversity (Col. 3, lines 48-50). Instead of 
selecting an antenna diversity scheme and transmitting the selected scheme, 
the invention of Kim simply transmits the measured variation speed, vy/hich is then 
used by the base station to make the necessary adjustments to the antenna 
diversity. Kim also doesn't teach that one of the antenna diversity schemes to 
be used is space time transmit diversity (STTD). Hottinen teaches a transmit 
diversity system that switches between diversity schemes that are selected at 
the mobile station and sent back to the base station as feedback (Fig. 2; Pg. 1 , 
110008-0010). Further, Hottinen teaches the use of STTD as one of the diversity 
schemes (Pg. 7, 110104). Therefore, it would have been obvious to one of 
ordinary skill in the art to make slight changes to the design taught by Kim, 
including diversity scheme selection at the mobile station, transmission of the 
selected scheme as feedback to the base station, and the use of STTD as a 
possible diversity scheme. Diversity scheme selection at the mobile station 
allows both stations to know which scheme will be in use. The use of STTD 
provides an enhanced robustness against erroneous signaling (Hottinen, Pg. 7, 
110104) and adds flexibility to the communication system by allowing use of STTD 
when channel conditions are appropriate. 

As to claims 2 and 10, Kim doesn't teach calculating an autocorrelation 
value of the channel response and estimating a speed value from the 
autocorrelation value. Hottinen teaches a relationship between the speed of 
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channel changes and the autocorrelation of the channel response (Pg. 3. 
110042, I5t sentence). Therefore, it would have been obvious to one of ordinary 
skill in the art to use the autocorrelation of the channel response to estimate the 
speed of change of the channel. Doing so would provide a more accurate 
channel response change speed than the change in phase difference between 
antennas, which only tracks the temporal effects of the channel, not the gain 
effects. 

As to claims 3, 6, 11, and 1 4, Kim teaches determining weights at the base 
station, based on the received feedback information (Col. 3, lines 51-53). 
Hottinen teaches that, for TXAA diversity schemes, feedback signaling involves 
sending the weights to be used with the schemes (Pg. 1 , HOOl 1 , 001 2; Pg. 2, 
11001 5, 001 6). It would have been obvious to one of ordinary skill in the art to 
include weight calculations in the feedback information sent from the mobile 
station in the design taught by Kim. Doing so would ensure that the base station 
is sending signals that would have optimum coherence upon reception at the 
mobile station. 

As to claims 4 and 12, Kim teaches that the channel received at the 
mobile station for channel response estimation is a pilot channel (Col. 4, lines 50- 
52; Col. 5, lines 1-3). 

As to claims 5 and 1 3, Kim teaches a base station which receives the 
feedback information from the mobile station regarding the variation speed of 
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ttie channel, determines a transmit antenna diversity adjustment, and transmits 
channel signals according to this adjustment (Col. 4, lines 39-60). However, Kim 
doesn't teach determining a different diversity scheme according to the 
feedback information, nor does Kim teach that one of the possible diversity 
schemes is STTD. Hottinen teaches selecting an antenna diversity scheme at the 
base station depending on the received feedback information from the mobile 
station (Fig. 2; Pg. 1 , 110008-0010). Hottinen also teaches the use of SHD as a 
possible diversity scheme (Pg. 7, 110104). Therefore, it would have been obvious 
to one of ordinary skill in the art to make slight changes to the design taught by 
Kim, including diversity scheme switching at the base station and the use of STTD 
as a possible diversity scheme. Diversity scheme switching at the base station 
follows the information sent from the mobile station and thereby ensures both 
stations are aware of the scheme being used. The use of STTD provides an 
enhanced robustness against erroneous signaling (Hottinen, Pg. 7, 1)0104) and 
adds flexibility to the communication system by allowing use of STTD when 
channel conditions are appropriate. 

As to claims 7 and 15, Kim teaches summing the channel signals with a 
pilot signal before transmission from their corresponding antennas (Fig. 1, 
references 160 and 170; Col. 2, lines 35-37). However, Kim doesn't explicitly 
teach encoding the channel signals according to the determined diversity 
scheme and multiplying the encoded channel signals by a weight. Hottinen 
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teaches the implementation of STTD by first encoding channel signals and then 
applying weights associated with each channel (Pg. 7, 110104). Therefore, it 
would have been obvious to one of ordinary skill in the art to include a 
converter to encode and a multiplier to apply weights to outgoing channel 
signals. In a transmission system that implements STTD, these operations are 
necessary to properly format the channel signals for transmission. 

As to claims 8 and 16, Kim doesn't teach that the feedback channel is a 
dedicated physical control channel. Hottinen teaches that the feedback 
channel is a channel dedicated to providing antenna diversity decisions from 
the mobile station to the base station (Pg. 1, 110008-0009). Therefore, it would 
have been obvious to one of ordinary skill in the art to use a similar channel for 
the feedback signal taught in Kim's invention. A dedicated channel adds 
efficiency to the system by allowing both the mobile and base stations to 
communicate with minimal delay. 

Conclusion 

Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Anna Ziskind whose telephone number 
is (571) 272-2769. The examiner can normally be reached on Mon. - Fri., 8:30am - 
5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Chieh Fan can be reached on (571) 272-3042. The fax 
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phone nunnber for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of on application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If 
you would like assistance from a USPTO Customer Service Representative or 
access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 
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Examiner 
Art Unit 261 1 
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SUPERVISORY RWENT EXAMJNER 



